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Only a limited number of effectiveness studies have been performed to study the benefits of efficacious behavior problems prevention programs for children 
when implemented through national health service systems. This study uses a quasi-experimental design to test the effectiveness of the school-based PATHS 
prevention program (Providing Alternative THinking Strategies) when implemented through Dutch municipal health services by health promotion professionals. 
A sample of 1,294 children was followed for two years: 674 children attending nine schools providing PATHS and 620 children in nine comparison schools. We 
hypothesized finding an intervention effect of PATHS in terms of a significant reduction in teacher- and student-rated externalizing and internalizing problem 
behaviors, and a significant improvement in teacher-, student-, and peer-rated social skills and emotional skills. In fact, the results show low levels of program 
implementation and no intervention effects on problem behavior or social and emotional skills, suggesting that it is hard to reproduce positive intervention ef-
fects where an efficacious social-emotional prevention program is implemented through a national health service. More research is needed on the specific 
conditions required to implement efficacious programs effectively.
It has been shown that school-based prevention programs 
aimed at social and emotional learning can be efficacious 
(Durlak et al. 2011). Usually these programs are evaluated 
in efficacy trials characterized by optimal conditions, such 
as well-trained and carefully supervised intervention per-
sonnel, and ample resources, and by involvement of the 
program developers in the implementation process and re-
search (Flay et al. 2005). The better the program im-
plementation and the greater the program fidelity, the 
stronger the effects are (Beelmann and Raabe 2009; Eisner 
2009; Salmivalli, Kaukiainen, and Voeten 2005; Wilson and 
Lipsey 2007). However, efficacy trials have high internal 
validity but weaker external validity, for example actual 
utilization under normal community conditions (Weisz et 
al. 1995). Very few effectiveness studies have examined the 
benefits of efficacious prevention programs on a large scale 
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(Dodge 2009). Given that to date few efficacious pre-
vention programs have been successfully implemented on a 
large scale (Elliot and Mihalic 2004), and their population 
impact on the prevention of problem behavior is very 
modest (Dodge 2009), more research on this topic is 
needed.
1. The PATHS Program
PATHS is a comprehensive school-based prevention pro-
gram that aims to enhance social and emotional compet-
ence and reduce behavioral and mental problems of 
children from kindergarten to sixth grade. PATHS is based 
on five conceptual models that form a theoretical frame-
work focusing on a broad range of protective and risk fac-
tors for internalizing and externalizing problem behavior. 
The curriculum provides one to three sessions each week 
focusing on self-control, emotional understanding, positive 
self-esteem, relationships, and interpersonal problem-solv-
ing skills. Lessons include didactic instruction, role playing, 
class discussion, modeling by teachers and peers, social and 
self-reinforcement, and worksheets. The lessons are 
grouped in three major units: readiness and self-control, 
feelings and relationships, and interpersonal cognitive 
problem-solving (Greenberg and Kusché 1993).
1.1. PATHS in the Netherlands
For a couple of decades now, the efficacious school-based 
prevention program PATHS (Providing Alternative THink-
ing Strategies) (Domitrovich 1999; Kusché and Greenberg 
1994) has been implemented in the Netherlands by a small 
group of dedicated professionals employed at the Dutch 
national licensee, which has directly trained staff at three 
hundred schools over the last twenty-five years. However, 
with approximately seven thousand elementary schools in 
the Netherlands this is no more than 5 percent of the po-
tential, and its impact on society is therefore probably still 
limited. The present study examines the effectiveness of 
PATHS when implemented through health promotion pro-
fessionals from Dutch municipal health services (MHSs). 
In this implementation strategy, the national licensee 
trained MHS health promotion professionals who in turn 
trained teachers. As it is the daily job of such professionals 
to implement school-based prevention programs on topics 
like bullying, alcohol, obesity, sexually transmitted diseases, 
and social emotional competence, it was assumed that they 
could also be a useful link in implementing PATHS.
1.2. PATHS Efficacy and Effectiveness
PATHS has been studied in a number of trials within a var-
iety of populations, including children in regular edu-
cation, children at risk of behavior problems, children in 
special education, and children with hearing impairments. 
As the current study concerns the implementation of 
PATHS for children in regular education, we concentrate 
on studies focusing on that target group, as well as studies 
that examine the implementation process.
The results of the first PATHS study in regular education in-
dicated that the intervention was effective in improving 
grade 2 and 3 children’s range of vocabulary and fluency in 
discussing emotional experiences, their efficacy beliefs re-
garding the management of emotions, and their devel-
opmental understanding of some aspects of emotions 
(Greenberg et al. 1995). A second, larger study of 329 sec-
ond and third graders showed that the intervention pro-
moted inhibitory control, verbal fluency, and diminished 
internalizing and externalizing problem behaviors (Riggs et 
al. 2006). A third study, with 246 pre-school children, 
showed that children exposed to PATHS intervention had 
higher emotion knowledge skills and were more socially 
competent than peers (Domitrovich, Cortes, and Greenberg 
2007). In all these studies, the program developers were in-
volved in the research, and the level of support was high (i.e. 
teachers received monthly or even weekly consultation from 
the project staff to enhance the quality of implementation).
These intensive procedures may have contributed sig-
nificantly to the implementation quality and the effects 
found. This assumption is supported by the results of an 
effectiveness trial involving 350 first graders in six inner-
city public schools in a high-risk urban community in the 
United States (Kam, Greenberg, and Walls 2003). In this 
study, significant intervention effects were found only in 
schools where both implementation quality and support 
from the principal were high. Another study showed that it 
was not the number of PATHS sessions received, but the 
quality of these sessions that positively influenced the out-
comes (CPPRG 1999).
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Interestingly, PATHS with less intense support was also 
studied. A Dutch study concerning the effectiveness of 
PATHS for boys with severe aggressive behavior problems 
showed positive effects on proactive and reactive aggres-
sion (Louwe et al. 2007), in a context where training and 
support were provided directly by the national licensee. 
However, a negative trend was found for children in special 
needs schools, where implementation quality was substan-
tially lower than in other schools (Louwe et al. 2007b). A 
recent study in Zurich showed intervention effects on 
teacher- and parent-rated aggressive behavior, and teacher-
rated ADHD, but no significant positive effects for nine 
other externalizing and internalizing outcomes . The teach-
ers who implemented PATHS received two days’ training, 
and local coaches were trained to visit the classes and pro-
vide feedback to the teachers (Malti, Ribeaud, and Eisner 
2011). Finally, the intervention was studied in ten US pub-
lic elementary schools (SCDRC 2010). Of the twenty child-
level outcomes, none was significant. The authors suggest 
that the lack of positive findings was probably caused by 
the control condition not being a non-treatment con-
dition, but a standard practice condition including schools 
that use other social and character development activities. 
In sum, PATHS has been shown to be efficacious and po-
tentially effective, but effectiveness depends to a large ex-
tent on the implementation conditions.
1.3. Aims and Hypotheses
The present study explored the effectiveness of PATHS 
when implemented through a regular health service system, 
i.e. Dutch municipal health services. We hypothesized find-
ing an intervention effect of PATHS in terms of a significant 
reduction in teacher- and student-rated externalizing and 
internalizing problem behaviors, and a significant im-
provement in teacher-, student-, and peer-rated social and 
emotional skills. We further hypothesized finding a larger 
effect in classes with higher implementation quality, and in 
classes with higher implementation quantity.
2. Method
The effectiveness of PATHS was assessed using a quasi-
experimental design with an intervention (n = 674) and a 
waiting list comparison (n = 620) condition, each con-
taining nine regular elementary schools. The intervention 
effects were measured during the first two years of PATHS 
implementation.
2.1. Implementation Strategy
First, the national project team recruited MHSs to participate 
in the study. All thirty Dutch MHSs were approached by 
e-mail, and three were willing and able to participate in the 
study. At each participating MHS, three health promotion 
professionals were recruited. These nine professionals were 
facilitated in their task of training and supporting teachers by 
means of 1) a two-day PATHS course run by the Dutch 
PATHS licensee, 2) a manual, a model recruitment letter, and 
a PATHS brochure for recruiting schools, 3) a pre-im-
plementation teacher training protocol, and 4) follow-up 
support by the Dutch PATHS licensee.
Second, the health promotion professionals sent all prin-
cipals of elementary schools in their region the PATHS 
model recruitment letter and the PATHS brochure. If prin-
cipals and teachers expressed the intention to participate in 
the study, an implementation agreement was signed be-
tween the school and the MHS.
Third, schools were allocated randomly to either the inter-
vention condition or the waiting list comparison condition, 
with four exceptions. In order to maximize ecological valid-
ity, we refrained from randomizing four of the schools. All 
the schools were very willing to implement PATHS, but two 
preferred to start two years later for organizational reasons 
and two were willing to participate only if they could start 
directly. These requests were complied with.
Fourth, under supervision of the national licensee, the health 
promotion professionals provided a two-day pre-implemen -
tation training course for the teachers in the intervention 
condition. Directly after this course, all teachers in the inter-
vention condition started giving their PATHS lessons.
Fifth, in the course of each school year the teachers receiv-
ed a half-day booster session. Additionally, the PATHS co-
ordinators received a half-day support session. Each school 
designated a staff member as PATHS coordinator with the 
task of supporting the implementation in their school by 
delivering supervision and feedback to the teachers.
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Sixth, each school in the experimental condition organized, 
in co-operation with the MHS, an information meeting for 
parents. Parents also received frequent written information 
about the content of the program.
2.2. The Health Promotion Context
The PATHS strategy had previously been applied successfully 
to the implementation of a school-based sex education pro-
gram by MHSs in the Netherlands (Wiefferink et al. 2005). 
The strategy had a positive impact on teachers’ extent of use, 
as well as their curriculum-related beliefs. Moreover, im-
plementing school-based prevention programs through MHS 
health promotion professionals is a common strategy for the 
implementation of school-based prevention programs in the 
Netherlands. So although this strategy clearly differs from the 
more intensive procedures advised by the developers – and as 
generally used in PATHS trials – it is a good example of how 
prevention programs are implemented in the Dutch context 
of school-based health promotion and thus complies with 
our aim of exploring the effectiveness of PATHS when im-
plemented through a regular health service system.
2.3. The Intervention
The version of PATHS used in this study (SvO 2005) con-
sisted of 161 lessons of 20 to 30 minutes, spread over the 
eight years of elementary school. It was an update of a 
Dutch translation of the US curriculum for regular schools 
that had already been in use for several years in the Nether-
lands, supplemented by a translation of the pre-school 
PATHS program (Domitrovich et al. 1999). During the 
study, all children in the intervention condition received 
the PATHS program for two years, consisting of ap-
proximately forty PATHS lessons. As children in the higher 
grades did not start the PATHS lessons from kindergarten, 
they received extra lessons to inform them about the story 
line and basic principles of the PATHS program. Never-
theless, as PATHS is a cyclical program, all major units are 
discussed each school year. The study proposal was ap-
proved by the medical ethical committee, which stated that 
passive informed consent was adequate.
2.4. Data Collection
Teacher assessments and student assessments were con-
ducted in both conditions: at the start (T0) and the end 
(T1) of the first year, and at the start (T2) and the end (T3) 
of the second year. Each teacher received his/her ques-
tionnaires by post and was asked to fill out ten to thirty 
questionnaires each wave. Child questionnaires were com-
pleted in face-to-face interviews with the three youngest co-
horts that were followed in this study (kindergarten, grade 1 
and grade 3) and by means of a self-report questionnaire for 
the oldest cohort (grade 5). The student assessments lasted 
20 to 30 minutes per child per wave and were conducted by 
approximately seventy-five trained graduate psychology stu-
dents who did not know the intervention condition of the 
school. Questionnaires concerning implementation quantity 
were sent to all teachers in the intervention condition four 
times a year. Implementation quality was measured twice, at 
the end of the first year and at the end of the second year. 
Children received a gift worth +/- €0.75 at each measure-
ment point. To incentivize school participation, training and 
materials were provided free of charge (+/- €4,000).
2.5. Measures
2.5.1. Problem Behavior
The Problem Behavior at School Interview (PBSI) (Er-
asmusMC 2000) is a forty-two-item questionnaire enquir-
ing about externalizing problems: attention deficit and 
hyperactivity (ADH), oppositional defiant disorder (ODD), 
conduct problems, and relational aggression, and internaliz-
ing problems: anxiety and depression. Teachers rated the 
child’s behavior on a five-point Likert scale ranging from 0 
(never applicable) to 4 (often applicable). Cronbach’s α in 
this study varied between .78 and .92. The convergent valid-
ity of the PBSI was found to be good as indicated by the 
correlations between the PBSI and the Teacher’s Report 
Form (Achenbach 1991), which were .75 for externalizing 
behavior and .55 for internalizing behavior (Witvliet et al. 
2010). This measure was used for all cohorts.
The Social Experience Questionnaire – Teacher Report 
(SEQ-T) (Crick and Grotpeter 1996) was used to measure 
relational victimization, physical victimization, and pro-
social behavior on a 5-point Likert scale ranging from 0 
(never applicable) to 4 (often applicable). The relational 
victimization and physical victimization scales included 
three items and the prosocial behavior scale four items. 
Cronbach’s α was .87 (relational victimization), .85 (physi-
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cal victimization), and .75 (prosocial behavior). This 
measure was used for all four cohorts.
The twenty-four-item Dimensions of Depression Profile 
for Children (DDPC) (four-point Likert format) was used 
to measure the level of depression in the oldest cohort 
(Harter and Nowakowski 1987). It contained four sub-
scales: depressed mood (α = .69), self-blame (α = .59), low 
energy/interest (α = .75), low global self-worth (α = .77), 
and one total score (α = .85).
2.5.2. Social and Emotional Skills
Peer social preference was obtained using peer nominations 
of like most and like least, as described by Coie, Dodge, and 
Coppotelli (1982). Children (cohorts 1 and 4) were asked to 
nominate an unlimited number of classmates that they liked 
most and that they liked least. Each child could therefore be 
nominated by each classmate as “'liked most,” “liked least,” 
or gain no score. For each child, the liked most as well as the 
liked least nominations were summed and divided by the 
number of children in the class minus one (self-nomination 
was not allowed). The standardized liked least score was 
then subtracted from the standardized liked most score to 
generate a social preference score. Social preference is gen-
erally regarded as a reliable and valid measure of sociomet-
ric status (Cillessen and Mayeux 2004; Rubin et al. 2006).
The teacher-based Preschool and Kindergarten Behavior 
Scale (PKBS) (Merrel 1996) used for cohorts 1 and 2 is de-
signed to assess social skills and problem behaviors in 
children aged three to six years. In this study, the social 
skills scale, which has three subscales, was used. The social 
cooperation scale included twelve items reflecting be-
haviors and characteristics deemed important in following 
instructions from adults, cooperating and compromising 
with peers. The social interaction scale included 11 items 
reflecting behaviors and characteristics deemed important 
in gaining and maintaining the acceptance and friendship 
of others. The social independence scale included eleven 
items reflecting behaviors and characteristics deemed im-
portant in achieving social independence within the do-
main of the peer group. For all items, responses were based 
on a four-point scale. The internal consistency of all three 
subscales was high (respectively α = .89, α = .87, α = .86).
The Head Start Competence Scale (HSCS) (Domitrovich, 
Cortes, and Greenberg 2001) used for cohorts 1 and 2 is a 
twelve-item measure of children’s social and emotional 
skills reflecting interpersonal relationships and emotion 
regulation. Teachers were asked to indicate on a four-point 
scale how well each item on the scale described the child. 
Internal consistency was high (α = .95).
Children’s emotional awareness scores were obtained for 
cohort 1 and 4 using the Levels of Emotional Awareness 
Scale for Children (LEAS-C), which assesses the complexity 
of children’s emotional awareness (Bajgar et al. 2005). It 
contains twelve interpersonal scenarios featuring the child 
and another person. After each scenario had been presented, 
the children were asked to describe their own feelings and 
those of the other person. For each scenario, the self and 
other response was rated on a scale ranging from 0 to 4. The 
higher of the scores for the self and the other was taken as 
the total score for each scenario. In cases where both the self 
and the other score were 4, a total score of 5 was awarded. 
The total scores were summed across the scenarios. Cron-
bach’s α ranged from .89 to .92 over the assessments.
The child-based Difficulties in Emotion Regulation Scale 
(DERS) (Gratz and Roemer 2004) was used to measure 
deficits of emotion regulation. It contains thirty-six ques-
tions (five-point Likert scale) in six scales: non-acceptance 
of emotional responses (α = .73), difficulties engaging in 
goal-directed behavior (α = .82), impulse control dif-
ficulties (α = .80), lack of emotional awareness (α = .78), li-
mited access to emotion regulation strategies (α = .74), and 
lack of emotional clarity (α = .61). This measure was used 
for the oldest cohort only.
To measure the children’s affective sharing of others’ emo-
tions, a short ten-item version of Bryant’s Empathy Index 
was used (Bryant 1982; De Wied et al. 2007). This child-
based measure was used for the youngest and oldest cohort 
only. Cronbach’s α was .68.
2.5.3. Implementation Quality
Implementation quality was operationalized as “conceptual 
use of the program” i.e. to what extent do teachers act ac-
cording to the PATHS basic principles. Teachers received a 
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list of ten questions describing daily classroom situations. 
For each situation, teachers could choose one of four 
answers that described how they would react in this spe-
cific situation. The answers varied from most desired reac-
tion according to the PATHS basic principles (score = 4) to 
least desired reaction (score = 1). All scores were averaged, 
resulting in a mean score for the first year and a mean score 
for the second year. For each class, we calculated one mean 
score (range 1 – 4) from these two scores.
2.5.4. Implementation Quantity
To measure implementation quantity (i.e. completeness), 
teachers completed a monthly log describing all the 
required lessons and elements thereof, recording whether 
they completed each specific element of each lesson. For 
both the first year and the second year, intervention com-
pleteness was assessed as the completed proportion of all 
prescribed activities for that year. We summed these two 
proportions to obtain one total score (range 0 – 2).
2.5.5. Covariates
The Peabody Picture Vocabulary Test – Third Edition 
(PPVT-III) (Dunn and Dunn 1997) was used to measure 
verbal ability. This assessment is a well-known and widely 
used measure of children’s receptive vocabulary. A Word 
Comprehension Quotient (WCQ) score, using age-ap-
propriate norms,was calculated from the raw total number 
of correct answers. The internal consistency of the PPVT-
III standard scores ranged from .92 to .98. Child verbal 
ability was included as a covariate because of its potential 
to affect children’s performance in the testing situation.
2.6. Statistical Analyses
The data were analyzed using Stata version 11.1 (StataCorp 
2009) over all 1,294 students in accordance with the inten-
tion-to-treat principle. Missing data were handled through 
Full Information Maximum Likelihood estimation (FIML). 
ANOVAs and Chi-square analyses were conducted to check 
whether there was a balanced distribution of student char-
acteristics and outcome variable values across the two con-
ditions at baseline (ρ < .05).
The data in this study is hierarchically structured, i.e. 
measurement waves (T0, T1, T2, and T3) are nested within 
students, students are nested within classes, and classes are 
nested within schools. In such a hierarchical structure, stan-
dard statistical formulas will underestimate the sampling 
variance, and consequently lead to significance tests with an 
inflated alpha level (type 1 error rate). Multilevel models are 
specifically geared toward the statistical analyses of nested 
or clustered data (Hox 2010). In the present study we use 
multilevel mixed-effects linear regression analyses (Twisk 
2006) to test, for each of the outcome variables, whether 
changes over time varied as a function of the intervention.
For each outcome variable we analyzed the whole devel-
opment of each outcome variable over time in one analysis 
by calculating the three change scores (T0 – T1, T1 – T2, 
and T2 – T3) for each variable. However, as there were 
baseline differences between the conditions we had to cor-
rect the change scores and used the analysis of covariance 
combination approach as described by Twisk and De Vente 
(2008) for that purpose. In this analytical approach, the 
change between baseline and the first reassessment is cor-
rected for the baseline value by subtracting the individual 
baseline value from the first individual change score. For 
computational reasons only, a correction was also made for 
the remaining two change scores. These three adjusted 
change scores per variable were included in a longitudinal 
multilevel mixed-effects linear regression model. The re-
sulting β coefficient represents the intervention effect over 
the whole period, i.e. from T0 to T3.
In order to assess short-term effects, the analyses were also 
performed for the T0 – T1 period alone (i.e. the models in-
cluded only the T0 – T1 adjusted change score). In addition, 
we tested for possible moderating effects of group, gender, 
program completeness, and conceptual use by including in-
teraction terms between these variables and condition in 
the models (each interaction term was tested in separate 
models). Because of multiple testing (27 outcomes), the 
level of statistical significance was set at ρ < .01 in all tests.
2.7. The Sample
In total, 1,331 children (five to 11 years old) from kinder-
garten and elementary school grades 1, 3, and 5 were eli-
gible for inclusion (Figure 1). The 18 participating schools 
were located in rural areas and provincial towns in the 
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western (Noord-Holland) and eastern part (Gelderland 
and Overijssel) of the Netherlands. The baseline data for 30 
children were missing or incomplete. Four children were 
excluded because they moved to another school soon after 
the baseline assessment, and three children’s parents ref-
used to allow their children to participate in the study. 
Therefore the baseline sample included 1,294 children. Of 
these, 65 changed school during the study. In accordance 
Figure 1: Participation flowchart
with the intention-to-treat principle, we sought to collect 
data from these children by sending a questionnaire to 
their home address, asking the parents to fill out the forms. 
We were able to collect data from nineteen of them. We 
were also able to collect reassessment data for ten of the 
thirty-five children who repeated or skipped a grade. Par-
ticipation in our study was high (97 percent), and the at-
trition rate low (5 percent at last assessment).
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.
Cohort 1
(Kindergarten)
Cohort 2
(Grade 1)
Cohort 3
(Grade 3)
Cohort 4
(Grade 5)
n
Male
Age
Dutch
n
Male
Age
Dutch
n
Male
Age
Dutch
n
Male
Age
Dutch
Intervention condition
158
56.3 percent
5.4 years (SD = .36)
98.6 percent
159
52.2 percent
6.5 years (SD = .38)
96.7 percent
173
49.1 percent
8.6 years (SD = .53)
92.1 percent
184
44 percent
10.5 years (SD = .42)
94.4 percent
Comparison condition
166
52.4 percent
5.5 years (SD = .31)
92.4 percent
151
46.4 percent
6.5 years (SD = .42)
95.1 percent
152
56.6 percent
8.5 years (SD = .50)
93.2 percent
151
47 percent
10.6 years (SD = .45)
94.5 percent
3. Results
Table 2 shows the outcome variables over time for both 
conditions. A decline in the PBSI, SEQ-T (except prosocial 
behavior scale), DDPC, and DERS scores represents a de-
crease in these problem behaviors/skills. An increase in the 
PEER, PKBS, HSCS, LEAS, EMPATHY, and prosocial be-
havior scale (SEQ-T) scores represents an improvement in 
these skills.
Age, gender, ethnicity, and verbal ability did not differ between the 
intervention and the comparison group (Table 1). Signifi cant 
base line differences (ρ < .05) were present with respect to the level 
of ADH (F(1,1292) = 10.443, ρ < .001), ODD (F(1,1292) = 
20.896, ρ < .001), conduct problems (F(1,1292) = 30.338, ρ < 
.001), rela tio nal aggression (F(1,1292) = 60.891, ρ < .001), anxiety 
(F1,1293) = 11.400, ρ < .001), depression (F(1,1292) = 10.161, ρ < 
.001), rela tional victimization (F(1,1292) = 45.082, ρ < .001), 
physical victi mization (F(1,1292) = 45.594, ρ < .001), prosocial 
behavior (F(1,1292) = 5.098, ρ < .05), low energy (F(1,1292) = 
4.924, ρ < .05), social interaction (F(1,1292) = 4.722, ρ < .05), so-
cial independence (F(1,1292) = 4.725, ρ < .05), and social and 
emotional skills (F(1,1292) = 10.691, ρ < .01). In general, the levels 
of problem behavior were higher in the intervention condition, 
and the levels of social and emotional skills were lower (Table 2). 
These differences were statistically corrected for in the analyses.
Table 1: Socio-demographic variables at baseline by cohort
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Table 2: Mean scores (M) and standard deviations (SD) at baseline and reassessments for all four cohorts combined
Measure
PBSI
SEQ-T1
DDPC
PEER
PKBS
HSCS
LEAS
DERS
EMPATHY
1 To limit the number of questions teachers had to answer each wave, this questionnaire was sent at two instead of three reassessments.
* Significant difference between intervention condition and comparison condition at baseline (ρ < .05).
Scale
ADH*
ODD*
Conduct problems*
Relational aggression*
Anxiety*
Depression*
Relational victimization*
Physical victimization*
Prosocial behavior*
Depressed mood
Self blame
Low energy*
Low self-worth
Total depression
Peer nominations
Social cooperation
Social interaction*
Social independence*
Social and emotional skills*
Emotional awareness
Lack emotional awareness
Non-acceptance of emotional responses
Difficulty in goal-directed behavior
Impulse control difficulties
Limited access strategies
Lack of emotional clarity
Empathy
Intervention condition
T0
M
1.26
1.11
.62
1.12
1.29
.92
.87
.57
2.68
10.63
15.31
11.08
10.23
47.25
.11
31.65
24.45
27.95
21.61
25.04
21.31
11.91
13.19
13.16
17.42
15.52
5.20
SD
(.81)
(.75)
(.55)
(.73)
(.71)
(.64)
(.69)
(.55)
(.66)
(2.99)
(2.74)
(3.46)
(3.30)
(9.14)
(.27)
(4.35)
(5.02)
(4.11)
(7.39)
(11.27)
(5.67)
(4.46)
(5.14)
(5.09)
(5.59)
(4.32)
(2.36)
T1
M
1.00
.96
.51
.94
1.10
.86
.72
.
.
10.37
14.43
10.68
9.71
45.24
.15
32.59
25.76
29.07
23.63
31.47
22.50
10.86
12.73
12.69
17.20
14.54
5.21
T2
M
1.07
.98
.54
1.05
1.20
.95
.
.45
2.78
10.06
14.17
10.45
9.71
44.39
.18
32.35
25.44
28.58
23.55
34.03
23.60
10.14
11.87
12.49
15.99
14.64
4.91
T3
M
1.11
.98
.56
1.04
1.15
.92
.79
.50
2.78
9.98
14.44
10.53
9.79
44.73
.15
32.24
26.07
28.57
23.98
 35.90
24.51
9.91
11.30
11.94
15.83
14.60
4.94
Comparison condition
T0
M
1.11
.91
.45
.80
1.16
.80
.62
.37
2.76
10.35
15.01
10.25
9.70
45.31
.13
32.25
24.54
28.35
24.47
23.84
20.93
11.61
13.19
13.60
17.60
15.35
4.99
SD
(.84)
(.79)
(.52)
(.76)
(.72)
(.69)
(.63)
(.50)
(.66)
(3.00)
(3.09)
(3.25)
(3.25)
(8.89)
(.29)
(4.00)
(5.22)
(4.16)
(7.06)
(10.69)
(5.50)
(4.63)
(5.33)
(5.67)
(5.97)
(4.16)
(2.32)
T1
M
.97
.88
.45
.82
1.09
.81
.61
.
.
9.93
14.63
10.40
9.44
44.39
.17
32.69
25.46
28.91
25.08
28.10
22.49
10.50
12.13
12.17
15.97
14.19
5.14
T2
M
1.10
.88
.41
.89
1.13
.84
.
.31
2.76
9.82
14.28
9.78
9.43
43.31
.18
32.02
24.79
28.15
24.45
30.15
22.20
10.04
11.54
11.57
15.38
14.06
5.19
T3
M
1.07
.89
.42
.86
1.01
.82
.62
.29
2.83
9.88
14.27
10.19
9.50
43.90
.17
32.32
25.55
28.87
25.48
30.98
22.43
10.7
11.51
11.90
15.76
14.44
5.24
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First, intervention effects were examined by longitudinal 
multilevel mixed-effects linear regression analyses (Table 
3). We combined all four cohorts and tested whether 
changes over time varied as a function of the intervention. 
This first set of analyses resulted in a positive intervention 
effect found on the emotional awareness scale. Note that 
this is the only significant intervention effect out of 
 twenty-seven tests.
Table 3: Intervention effect (β coefficient) over all four assessments for all four cohorts combined
Measure
PBSI
SEQ-T
DDPC
PEER
PKBS
HSCS
LEAS
DERS
EMPATHY
* Significant difference between intervention condition and comparison condition (ρ < .01).
Note: A minus sign (-) before the ρ of the PBSI, SEQ-T (except prosocial behavior scale), DDPC, and DERS represents a decrease in these problem behaviors/skills in the intervention condition over 
 time, relative to the control condition.
Scale
ADH
ODD
Conduct problems
Relational aggression
Anxiety
Depression
Relational victimization
Physical victimization
Prosocial behavior
Depressed mood
Self blame
Low energy
Low self-worth
Total depression
Peer nominations
Social cooperation
Social interaction
Social independence
Social and emotional skills
Emotional awareness
Lack emotional awareness
Non-acceptance of emotional responses
Difficulty in goal-directed behavior
Impulse control difficulties
Limited access strategies
Lack of emotional clarity
Empathy
β
-.022
-.012
.008
.005
.017
.005
.025
.102
.074
.016
.114
-.032
.090
.104
.004
-.065
.466
.187
.111
1.186
.694
-.059
-.139
.135
.123
.141
-.200
SE
.029
.028
.020
.030
.032
.031
.039
.071
.075
.168
.173
.182
.188
.473
.012
.174
.295
.276
.328
.393
.305
.245
.277
.297
.332
.298
.114
z
–0.74
–0.42
0.41
0.18
0.53
0.17
0.64
1.45
0.99
0.09
0.66
–0.18
0.48
0.22
0.33
–0.37
1.58
0.68
0.34
3.02
2.27
–0.24
–0.50
0.46
0.37
0.47
–1.76
ρ
0.458
0.675
0.681
0.857
0.599
0.868
0.522
0.148
0.323
0.925
0.509
0.860
0.632
0.825
0.738
0.710
0.115
0.498
0.736
0.003
0.023
0.809
0.616
0.648
0.712
0.635
0.079
*
95 percent CI
-.079
-.067
-.032
-.054
-.045
-.055
-.051
-.036
-.073
-.314
-.225
-.388
-.279
-.823
-.019
-.280
-.113
-.353
-.532
.416
.095
-.539
-.683
-.446
-.528
-.442
-.422
.035
.043
.048
.065
.078
.065
.101
.241
.222
.345
.454
.324
.460
1.032
.027
.411
1.046
.727
.753
1.957
1.292
.421
.404
.717
.774
.725
.023
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Second, we checked whether there was a positive effect in 
the first year of implementation. We performed the same 
analyses as above, but limited them to the T0 – T1 adjusted 
change sore. We found no intervention effects on any of 
the variables in the first year.
Third, we tested whether intervention effects were moder-
ated by grade. We found three significant moderations on 
the prosocial scale. Effects were stronger for children in 
kindergarten in the intervention condition and weaker for 
children in grades 1 and 5 in the intervention condition. 
The analyses also showed that the effects for the LEAS were 
stronger for children in kindergarten. Otherwise, grade did 
not moderate outcomes.
Fourth, we checked whether there was a difference in effect 
for boys and girls by adding an interaction term (sex x con-
dition). We did not find any gender-related difference.
Fifth, we tested whether intervention effects depended on 
the level of program completeness. Mean completeness was 
50 percent in the first year (SD = 23 percent) and 49 percent 
in the second year (SD = 24 percent). We summed these 
two proportions to obtain one score (mean = .99, SD = .42, 
range .16 – 1.70), and tested whether this score was related 
to intervention effects. The analyses showed that program 
completeness did not moderate intervention effects.
Sixth, we tested whether intervention effects depended on 
implementation quality. The mean level of “conceptual 
use” was around 3.05 in the first year (SD = .27, range 2.30 
– 3.75) and 3.07 in the second year (SD = .37, range 2.20 – 
3.70). We calculated a mean of these two scores for each 
class and tested whether this score was related to inter-
vention effects. Conceptual use did not moderate inter-
vention effects.
4. Discussion
The purpose of this study was to examine the effectiveness 
of the efficacious school-based prevention program PATHS 
when implemented through Dutch municipal health ser-
vices. In contrast to other studies, the intervention was im-
plemented by health promotion professionals from a 
regular health service system rather than dedicated PATHS 
trainers. As health promotion professionals implement 
school-based prevention programs on a regular basis, this 
linkage group could in the long run potentially support the 
national licensee in the dissemination of PATHS. However, 
virtually no intervention effects were found in this study.
It seems unlikely that the underlying theoretical model of 
the PATHS intervention can explain the lack of inter-
vention effects. Previous research has demonstrated that 
PATHS is effective when delivered adequately. The im-
plementation process therefore seems a more likely reason. 
In the present study, there appears to be a large gap be-
tween the intended intervention and the intervention par-
ticipants actually received. The implementation strategy 
most probably affected the teacher support negatively. This 
resulted in low program completeness and probably af-
fected some other implementation variables negatively as 
well. This finally resulted in poor intervention outcomes.
Although we cannot exactly identify the (implementation) 
variables that moderated the outcomes, we can conclude 
that the tested PATHS implementation strategy is not a 
recipe for effective prevention of problem behavior on a 
large scale.
4.1. Strengths and Limitations
This is the first study to test the effectiveness of PATHS 
when implemented through a regular health service, and 
sought to explore how problem behavior could be pre-
vented on a large scale. Furthermore, this study had very 
high participation (97 percent) and low attrition (5 per-
cent). We also had a fairly large sample that gave us enough 
power to detect small effects, even for the four grades/
cohorts separately. It must further be recognized that the 
results are fairly comprehensive, and the measures in-
cluded constructs of social and emotional skills and prob-
lem behavior of both teachers and children, on four 
occasions.
 However, the study also suffers from important limitations. 
First, we did not randomize all schools. This may have 
caused baseline differences between the two conditions. 
However, we corrected for these differences with a thor-
ough statistical technique specially developed for this kind 
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of problem (Twisk and De Vente 2008). A second limi-
tation is the limited duration of implementation. As 
PATHS is an eight-year curriculum, two years of im-
plementation may have been insufficient to achieve the de-
sired change. However, previous studies were able to report 
positive outcomes within a similar timespan. Third, instead 
of using independent observations, self-reporting was used 
to assess teachers’ quality and quantity of program im-
plementation. Self-reports may have led to an over-
estimation of the quantity and quality of implementation. 
Besides, our number of implementation measures was li-
mited. Fourth, although we did not monitor this, the lack 
of effects could have been caused by the level of standard 
social and character development activities that were given 
in the control group, for example by other preventive pro-
grams. Nonetheless, the practical value of PATHS would 
have been reflected in additional effects on top of care as 
usual, and this is exactly what we studied.
4.2. Conclusions
It seems unfortunate that the combination of an efficacious 
prevention program and a health service system specifically 
designed to be a linking agent for the implementation of 
school-based health promotion interventions does not pro-
vide better results – especially as universal prevention pro-
grams can only have population impact on the prevention 
of problem behavior when they are implemented on a large 
scale.
 One could question whether this implementation strategy 
was the best possible. Obviously, the implementation 
strategy could have been enhanced with greater levels of 
support for both health promotion professionals and 
teachers. However, our aim was not to study the effective-
ness of an intervention using a theoretically optimal im-
plementation strategy, but rather to study its effectiveness 
when employing an implementation strategy that has been 
used successfully before, but, even more importantly, is 
commonly used and achievable within the Dutch public 
health sector. Along with efficacy trials, this kind of study 
helps us to identify interventions and implementation 
strategies that could be helpful (or not) in preventing 
problem behavior.
In addition, we believe that the present findings are prob-
ably not just relevant for PATHS or limited to prevention 
in the realm of social behavior. Implementation seems 
likely to play a key role in establishing societal impact. 
Our study underlines the importance of studying the pro-
cess of transferring outcomes of efficacy studies to the 
more naturalistic settings for program implementation, 
and of monitoring program application in different 
countries and settings. More, well-designed large-scale 
field trials are urgently needed to provide policymakers 
with realistic estimates of the investments required to ob-
tain intervention effects that are replicable at population 
level.
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